Plasma membrane vesiculation: a cellular response to injury.
The shedding of plasma membrane vesicles has been shown to result from exposure of monolayer cell cultures to formaldehyde and other sulfhydryl blocking agents. Incubation of cells in concentrations of these agents as low as 5 to 10 mM for intervals as brief as fifteen minutes is effective (Scott, 1976). Plasma membrane vesiculation has been shown to be an energy-dependent process that requires Ca++ and physiological temperature. Following plasma membrane vesiculation, cell monolayers appear intact by phase microscopy and show only slight evidence of cell injury by electron microscopy. In view of these observations, the question has been raised whether plasma membrane vesiculation is compatible with continued cell growth and metabolism. The experiments described in this paper were designed to answer these questions. We pulse exposed 3T3 mouse embryo cells to concentrations of formaldehyde, between 2.5 and 250 mM, for intervals 15, 30 or 60 min. Cell momolayers were then washed in a variety of different media in an attempt to reverse the effect of formaldehyde on cells. Cell monolayers were thereafter assayed for the shedding of plasma membrane vesicles and for their ability to transport 2-deoxy-D-glucose. Cells were also replated in serum-containing medium and their ability to grow was assayed over a seven day interval. The results show an inverse relationship between the shedding of plasma membrane vesicles and the ability of the cells to transport nutrients and to grow. We interpret these data to suggest that the process of plasma membrane vesiculation results from a form of cell injury which blocks cellular metabolism and growth.